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Exercise tracking apps offer a novel and powerful channel to deliver behavioral interventions 
at a massive scale. As thousands of fitness tracking solutions emerge, the lack of systematic 
research quantifying their effectiveness on exercise outcomes becomes more prominent. 
Drawing on the motivation literature, this paper elucidates the effects of app-enabled 
motivation on fitness improvement. Specifically, this study examines the two most common 
forms of feedback available to users of exercise tracking apps, namely performance feedback 
and social feedback. The results of our field experiment reveal strong evidence that 
performance feedback and social feedback motivate fitness improvement. Furthermore, 
whereas the effect of social feedback diminishes over time, the effect of performance feedback 
remains resilient. There theoretical and practical implications of the findings are discussed. 
Keywords:  Feedback, sub-goals, social facilitation, field experiment 
 
Introduction 
Due to the rise of smart-phone ownership, wireless networks and high speed, cheap data plans, mobile 
apps for health have grown to capture a global market larger than USD 28 billion in 2017 and is expected 
to reach about USD 100 billion by 2023 (Research and Markets 2017). As thousands of fitness tracking 
solutions emerge, the lack of systematic research quantifying their effectiveness on exercise outcomes 
becomes more prominent. The design of applications tracking exercise behavior has been known to be 
lacking in theoretical grounding in behavioral research and uses a buffet approach to design feature 
inclusion based on the status quo (West et al. 2012). The mixed and ad-hoc inclusion of various features 
in apps has made it difficult to isolate the individual and joint effectiveness of each. Furthermore, more 
active individuals tend to self-select into the use of such apps, making it difficult to attribute 
performance improvements to specific features. Prior literature examining the academic scrutiny of 
mobile health apps has also highlighted small post intervention observation periods and the lack of 
physiological outcome measurement as the primary drawbacks of existing work (e.g., Bort-Roig et al. 
2014). Recent work in behavioral economics has sought to rectify this using incentives and 
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informational reminders (Calzolari and Nardotto 2016; Mochon et al. 2016). More broadly, our work 
contributes to the developing stream of information systems (IS) literature that looks at the design 
considerations of mobile technology and its applications (e.g., Steinbart et al. 2016; Venkatesh et al. 
2017). 
Past IS research has vastly broadened understanding of technology usage in various contexts (e.g., Li 
et al. 2013). However, there is a lack of research examining determinants of exercise tracking 
technology usage. Exercise tracking technologies provide enormous potential for motivating 
engagement of fitness activities, which helps improve physical fitness. Mobile apps offer a novel and 
powerful channel to deliver behavioral interventions at a massive scale (Hebden et al. 2012). For 
example, Keung et al. (2013) examined an exercise tracking app for youth and found that interactive 
and map-driven exercise games encouraged physical activities. The incorporation of fitness-specific 
hardware components in mobile devices (e.g., motion sensors and heart rate monitors) has greatly 
instigated the development of exercise tracking apps. With the increasing awareness of active lifestyle, 
exercise tracking apps represent a large mobile app market. Indeed, according to PEW, approximately 
one in five smartphone users utilized at least one app to track their progress towards some fitness goals, 
and 38% of health app users had downloaded at least one app for exercise tracking (Fox and Duggan 
2012). With the increasing popularity of mobile apps, a systematic investigation on the design 
consideration of tracking app usage is warranted. Accordingly, our first research objective is to identify 
the common app-enabled motivation designs specific to exercise tracking apps. 
Extant studies have mostly focused on the immediate impact of technology usage using cross-sectional 
studies. Emerging research has begun exploring technology usage over time. For instance, Yan and Tan 
(2014) found that patients’ participation in online communities helped them engage their disease self-
management process, and hence leading to improved health conditions. Despite advancing our 
understanding of the longitudinal impact of technology use, it is often difficult to access the health-
related impact of technology use over time. As a result, there is a paucity of research examining the 
longitudinal impact of technology usage on users’ physical fitness. In case of exercise tracking apps, 
users can be motivated to maintain frequent fitness activities, which are essential to enhancing fitness 
performance. Thus, our second research objective is to investigate the impact of exercise tracking app 
usage on physical fitness. 
In this paper we examine the two most common forms of feedback available to users of exercise tracking 
apps, namely performance feedback and social feedback (Bort-Roig et al. 2014). Specifically, we focus 
on in-exercise objective performance appraisal and subjective comments provided by on-platform 
social connections via a popular running app, Endomondo. While other forms of feedback are seen in 
mobile apps, these two components represent the most often employed forms of intervention (Bort-
Roig et al. 2014), i.e., progress monitoring and social support. These are also among the top motivations 
of exercisers for using mobile apps to monitor their physical activity (Payne et al. 2015). Performance 
feedback during exercise mimics the role of a personal offline trainer, appraising progress, triggering 
self-consciousness of actual effort expended in physical activity as opposed to perceived effort. It can 
also potentially act as a goal gradient (Hull 1932), motivating individuals to achieve the next benchmark 
of progress by dividing a larger goal (i.e., a run) into more achievable sub-goals. While social support 
is generally able to encourage greater personal effort and induce performance improvements, it can also 
lead to complacency which dampens performance outcomes. The perceived presence of others in 
general while performing an activity can facilitate an increase in the actor’s drive (Bond and Titus 1983) 
or even reduce it depending upon apprehension of being evaluated (Cottrell et al. 1968). 
A common concern in observational studies on mobile health impacts is the endogeneity of mobile app 
adoption, usage frequency, and factors that influence long term health behaviors. We overcome this 
estimation challenges via a randomized field experiment. While experimental studies of online 
interventions have also been known to suffer from lack of interest/active participation, sporadic exercise 
logging and short study spans (Bort-Roig et al. 2014), our study was intentionally designed to overcome 
these shortcomings by utilizing subjects within a uniform organization which circumvents issues of lack 
of compliance. Our unique study context also allowed us to achieve random feature assignment without 
concerns of spillovers between treatment conditions. Most observation studies of exercise behavior rely 
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on self-reporting and exercise diaries which are susceptible to reporting bias, this too is addressed via 
mandatory standardized monitoring of performance outcomes upheld by the uniform organization. 
Literature Review 
Motivation through Progress Monitoring 
Human often take up routine activities to achieve certain objectives or goals (e.g., exercising to improve 
fitness). Although the process to goal achievement might not be enticing, persistence in the process is 
often necessary because goals can only be achieved by completing the processes. To illustrate, in 
marathon running, people often complain that training sessions can be repetitive and monotonous, but 
they can be gratified for reaching the finish line. Despite the gratification derived through goal 
achievement, people often struggle to stay committed to goals that seem distant or difficult to achieve 
(Locke et al. 1988). While it is reasonable to assume that people strive to become healthy and fit, 
unfortunately committing to exercise regimes often seems to be a daunting task (Dorris et al. 2012).  
A common strategy that people use to tackle distant or difficult goals (e.g., fitness performance goals) 
is to create intermediate goals, which are smaller, more proximal goals established as subsets of the 
overarching goal (Amar et al. 2011; Bagozzi and Edwards 1998). In their seminal study, Amir and 
Ariely (2008) posit that any task can be characterized by the amount of progress information it 
embodies. For example, traveling with a global positioning system allows drivers to be aware of their 
whereabout and distance to the distinctions. Credit card statements provide card holders clear 
understanding of their progress in paying up debts. Furthermore, Amir and Arely (2008) postulate that 
progress information establishes natural intermediate goals (i.e., reaching the next rest point in a long 
journey), which are often considered more immediate and achievable, compared with the overarching 
goals (i.e., reaching the destination). Indeed, progress information is widely recognized to be helpful to 
people recognizing their intermediate achievement, and therefore lead to greater subsequent effort and 
goal persistence (Goes et al. 2016; Lee et al. 2012). 
Theorists suggest that the effects of progress information on increased training effort is especially 
apparent when intermediate goals are ordered. For example, in uniform service, to prepare for running 
trials (i.e., to finish a 5-km run within 45 minutes), servicemen often take on jogging exercises. To keep 
track of progress in exercises, they might break down the entire distance (i.e., 5-km) into multiple 
intermediate goals (e.g., 1-km intermediate goals). Each of these intermediate goals must be completed 
sequentially because completing the first intermediate goal (e.g., the first 1-km) is a necessary condition 
for activating the second intermediate goal (e.g., the second 1-km). In this case, distance progress 
information (e.g., completing 2-km in 18 minutes in a training) thus provide explicit indications to the 
servicemen about their advancement to passing the upcoming fitness test. In exercise tracking apps, to 
stay aware of progress to intermediate goals, users can draw on performance feedback, which refers to 
the objective performance appraisal that is mechanically generated and provided to users during fitness 
exercises.  
Motivation through Social Facilitation 
Social facilitation is about an increase in performance due to the presence of others, who might be 
nonactive observants or active spectators (Allport 1924). Past studies examining social facilitation have 
showed that the presence of others can enhance performance in a variety of cognitive tasks and motor 
activities (Guerin 1999). Although different views of social facilitation have emerged, theorists agree 
that evaluation anxiety and audience support are important mechanisms to explain performance 
increase. Evaluation anxiety centers on individuals’ sense of uncertainty on performance-based 
evaluation by a passive audience. Whereas active spectators might explicitly or implicitly provide 
individuals feedback about their performance, nonactive observants essentially denies individuals from 
assessing the merits of their self-presentation (Bond and Titus 1983; Schmitt et al. 1986). This lack of 
understanding can make individuals highly anxious about others’ evaluation and hence motivating them 
to maintain the best possible efforts in upholding competent imagines.  
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Audience support is often conceptualized as the praise and encouragement made by active spectators 
of individuals’ performance (Kanouse et al. 1981). Whereas praise focuses on acknowledging 
competent performance, encouragement often is future-focused and emphasizes on motivating 
sustained and/or improving performance. Ample evidence suggests that praise motivates performance 
improvement by enhancing individuals’ perceptions of competence and making individuals feel good 
about themselves (Ryan and Deci 2000). Because of the positive experience of being praised, 
individuals are likely to continue to demonstrate the praised performance to sustain the attention and 
approval of the audience. Encouragement is often considered a form of intangible social support, which 
provides individuals with a bolster to their sense of self-esteem (Freeman et al. 2014). The effects of 
encouragement on increasing performance can be explained through the notion of distraction 
(Andreacci et al. 2002). For example, in physical training, individuals might focus on physical 
sensations, such as pain or exhaustion. Encouragement provides a dissociative cognitive mechanism 
through which individuals’ focus on the physical activities are altered to the presence of others, and 
hence distracting them from the discomfort and making the activities less aversive (Scott et al. 1999). 
In exercise tracking apps, social feedback, which refers to the subjective comments provided by on-
platform social connections, makes users aware of the presence of others during fitness exercises.  
Hypothesis Development 
This research is grounded in the motivation literature to explain the effects of performance feedback 
and social feedback on fitness performance. Furthermore, we examine the mediating role of sustained 
usage on the relationship between the two types of feedback and fitness performance. 
The Effect of Performance Feedback 
Awareness of intermediate achievement is known to enhance goal persistence (Amar et al. 2011; 
Bagozzi and Edwards 1998). Specifically, when people are notified about achieving intermediate goals, 
they are likely gratified by the progress and become confident about achieving the overarching goal. As 
a result, they may be highly motivated to persist goal pursuit. On the contrary, when people are unaware 
of intermediate achievement, they would not experience progress gratifications, and hence might doubt 
the achievability of overarching goal.  
In exercise tracking apps, when performance feedback is available, users are provided with objective 
progress information during fitness exercises, and such progress information leads users to be aware of 
their achievements of intermediate goals, i.e., completing 2 kilometers of a run. We offer two 
explanations for the effect of performance feedback on improving fitness performance. First, an 
overarching fitness goal (e.g., to complete a 5km jog within 45 minutes) provides a natural reference 
point according to which people evaluate effectiveness of physical exercises (e.g., jogging activities) 
(Carver and Scheier 2004). Accordingly, with performance feedback, users become aware of 
intermediate achievements during jogging exercises, which can bolster their self-efficacy with respect 
to the overarching fitness goal. Second, performance feedback provides users with recurring progress 
information, which serve as reinforcing signals that users are committed to achieving the overarching 
fitness goal, thereby motivating elevated efforts in fitness exercises (Fishbach and Dhar 2005). 
Therefore, we posit 
H1a: Performance feedback will lead to improved fitness performance. 
The Effect of Social Feedback 
The social facilitation literature suggests that compared with the absence of others, performing physical 
activities with the presence of others can lead to performance improvement. The presence of others 
makes individuals aware about audience observability on their task performance, and hence elevating 
individuals’ evaluation anxiety. At times, the audience can provide individuals with praises and 
encouragement, which motivate them to sustain the recognized activities and thereby leading to 
performance improvement. Yet, with the absence of others, individuals are essentially performing 
activities in private and hence will not be overly concerned about social evaluations (Rudman 1998).  
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In exercise tracking apps, as mentioned earlier, social facilitation can be realized through social 
feedback, which does not only highlight the virtual presence of others but also facilitate their 
participations during users’ fitness exercises. The presence of active spectators can keep users motivated 
in fitness exercises by keeping up their perceptions of competence and feeding them with distractions 
from physical exhaustions. Accordingly, when social feedback is available, to sustain social attention 
and approval, users are likely motivated to keep up their efforts in fitness exercises. By contrast, when 
social feedback is unavailable, users’ fitness exercises largely remain private, and hence are unlikely to 
experience social facilitation. We thus hypothesize the following: 
H1b: Social feedback will lead to improved fitness performance. 
The Temporal Aspect of Sustained Motivation 
Whereas performance feedback is mechanically generated by exercise tracking apps, social feedback is 
made available through others’ active participations. The generation of performance feedback, as 
aforementioned, is triggered based on some predetermined conditions (e.g., distance-triggered). 
Accordingly, provision of performance feedback is expected to be highly structured and hence is 
unlikely to diminish over time. Hence, we expect the effects of performance feedback on improving 
fitness performance to be sustained over time.  
In contrast, provision of social feedback is relatively unstructured. According to the social support 
deterioration model, support givers are limited by finite cognitive resources that can be depleted over 
time, and hence leading to burnout (Kaniasty and Norris 1993). In such a case, givers are likely to 
distinctly reduce the availability of support (Lepore et al. 1991). Likewise, over time, virtual spectators 
are likely to be decreasingly enthusiastic in following users’ fitness exercises and providing praises and 
encouragement. Indeed, past research examining social support has noted the transient nature of praise 
and encouragement from peers. For instance, Henderlong and Lepper (2002) have explicitly cautioned 
on the reliability of social support, which can dissipate as soon as the audience is not as generous in 
providing approval.  
H2a: The respective effects of performance feedback and social feedback on fitness performance varies 
over time, i.e., performance feedback leads to a sustained improvement to fitness performance; social 
feedback improves fitness performance in a curvilinear fashion, improving it up to an optimal point and 
impairing it thereafter. 
Recent IS research has emphasized on the mediating role of usage experience on the relationship 
between technological features and distal outcomes (e.g., Liu et al. 2017). In this study, we postulate 
that sustained app usage will mediate the effects of performance feedback and social feedback on fitness 
performance. Our rationale is that performance and social feedback augments exercise experience with 
explicit competence recognition and social connectivity. The enhanced exercise experience is likely to 
entice users to continue using exercise tracking apps. Since usage of exercise tracking app is 
fundamentally coupled with performance of fitness exercises, sustained app usage implies high physical 
activeness that is essential to improving fitness performance. Therefore, we posit: 
H2b: Performance and social feedback leads to sustained app usage which in turn mediates 
improvement in fitness performance. 
Methodology 
We employed a commercially available exercise tracking app (called “Endomondo” in the Apple App 
Store and Google Play) to conduct a field experiment to test the hypotheses. The exercise tracking app 
helped users track their jogging activities and provided audio feedback on their performance (i.e., total 
tracked distance and time, average speed, as well as speed in the last kilometer). Additionally, the app 
facilitated social sharing of users’ jogging activities by pushing notifications to their friends’ phones. 
Friends can then respond with text messages, which were made available to users in the audio form. 
Eight hundred and twenty-five male adults, who were active national servicemen, completed the 
longitudinal field experiment that lasted 18 months. As part of the national service responsibilities, 
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subjects were required to periodically report for military training and duties. Additionally, servicemen 
were required to complete mandatory annual physical fitness tests that involved a 2.4 km run. 
Servicemen would be rewarded for satisfactory test performance (cash awards ranging from about USD 
75 to USD 300, depending on performance). However, if they should fail the tests, they would be 
ordered to attend remedial physical trainings. 
We randomly assigned subjects to different treatment and control conditions. The imposition of draft 
in Singapore implies that the sample was representative of the average young male population of the 
country.  The tests were conducted in a controlled environment, which provided us with outcomes free 
from biases and errors associated with self-reported values. The first group of servicemen comprised of 
the control condition who were asked to document their running activity via Endomondo, no feedback 
features were enabled. Members of the performance feedback (PF) condition were given 
contemporaneous in-exercise auditory notification per kilometer of activity. Those in the social 
feedback (SF) condition had their run shared in real-time with other servicemen who were asked to 
provide textual feedback. This was read out by the app in-exercise to the recipient. In the final condition, 
both social and performance feedback were provided simultaneously (PF*SF). Commanding officers 
conducted regular spot checks on soldiers’ mobile app to see if they had adhered to the use of their 
treatment app features. 
At the beginning of the 18-month period, a training session was conducted through which the exercise 
tracking app was installed on subjects’ smartphones. At the training session, subjects were instructed to 
make several adjustments to the app features. By embedding the specific settings for experimental 
conditions within the list of adjustment, subjects were less aware of the manipulations. Specifically, for 
subjects allocated to the baseline condition, they were instructed to use the app to track their jogging 
activities with the audio coach muted. For the performance feedback condition, subjects were asked to 
use the tracking feature with the audio coach enabled. To facilitate social feedback, during the training 
session, subjects were instructed to populate the in-app friend list with four friends who were 
participating in the experimental condition. They were encouraged to add other friends to their friend 
list after the training session. Subjects were told to strictly follow the experimental instructions and use 
the app as much as possible throughout the 18 months. Additionally, they reported their age, past 
physical fitness test results, weight, and height. After the briefing, subjects undertook a two kilometers 
leisure jog with the exercise tracking app tracking their participations.  
As depicted in Figure 1, in each 6-month period (for 18 months), subjects completed the physical fitness 
tests. In addition to their 2.4 kilometer run timing, their app usage (i.e., total tracked distance and total 
tracked time) in the 6-month period was captured and their app settings (i.e., social feedback was 
disabled/enabled) were verified with their allocated experimental conditions. 
 
 
Figure 1.  Experimental Procedure 
Data Analysis 
We performed randomization checks on age, income, military rank and education prior to group 
assignment. The treatment conditions were spread over several battalions to ensure uniformity in 
behavior and exercise routines. Soldiers within the same company were assigned to the same condition 
to ensure that contamination due to within inter-subject interactions for the social feedback condition 
do not cause contamination. After conducting the experiment, we further matched treated soldiers with 
counterparts in the control condition, based on their prior running times and historical BMIs from past 
5 IPPT tests using Coarsened Exact Matching (CEM) with multiple treatment conditions (Iacus et al. 
2012). Our primary analysis examined the impact of treatment dummies on logged run times in seconds 
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for individuals as recorded in the IPPT tests, with wave fixed effects. The same analysis is repeated 
with the addition of individual random effects, which is suited to the conditions of a randomized 
experiment. The results are reported in Table 1. We further analyzed the role of different levels of social 
feedback, by considering the counts of feedback received in a given time period.  
We found that both PF and SF features improved running performance. Specifically, the presence of 
PF yielded a reduction of 3% in long term run times, and the SF feature yielded a 1.8% reduction (Model 
1). However, the impact of SF disappears upon the addition of random effects. The non-significant 
interaction term in Model 2 also suggest that the two features do not hold synergistic effects when 
offered in parallel. Therefore, H1a and H1b are supported. 
Table 1. Regression Results for Matched Treated and Control Subjects 
 Dependent variable 


































   -0.0022*** 
(0.0005) 
Observations 1,983 1,983 1,983 1,983 
R2 0.9371 0.9375 0.2807 0.9146 
Adjusted R2 0.9365 0.9369 0.2734 -0.2804 
Residual Std. Error (df = 1962) 0.0446 0.0445 17.7180 0.0519 
Time FEs 
✓ ✓ ✓ ✓ 
Individual Res  
✓ 
  
Note: *p<0.1; **p<0.05; ***p<0.01 
 
The joint feedback condition fared better than pure social support in terms of sustenance of exercise 
participation and in garnering social support. Our results suggest that while social support is more 
effective than performance feedback in short term gains to exercise activity it is surpassed by it over 
time. Joint feedback was found to be non-additive of its comprising components and is also less 
effective in the long run when compared to performance feedback alone. Therefore, H2a is supported. 
The impact on running performance was likely to be brought about by increased frequency of 
exercising, in turn precipitated by the different app delivered treatments. We tested this by 
instrumenting app usage frequency with treatment conditions. We found evidence of performance and 
social feedback increasing exercise frequency (Model 3) leading to gains in performance (Model 4). 
These findings were robust to tests for weak instruments (Stock and Yogo 2002). A day by day analysis 
of exercise frequency over time by condition revealed that while PF led to a sustained rise in app usage, 
SF conditions showed a curvilinear relationship with time (see Figure 2). This was found to stem from 
a decline in social feedback received per activity over time. Therefore, in sum, H2b is supported. 
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Figure 2.  Weekly Activity Rate Per Condition: Moderation of Impact by Time 
Future Research 
This study is operationalized using subjects who were national servicemen. This subject pool allows us 
to conduct periodic observations of servicemen’s weight, height, and fitness, which are often difficult, 
if not impossible, to perform over an extended time period. Furthermore, we were supported by an 
established management structure in operationalizing the study. It is worthy to note that our subjects 
were working adults and their service responsibilities were compulsory but independent from their 
fulltime jobs. Therefore, unlike career servicemen, our subjects consisted of people with diversified 
demographics. Future research is encouraged to extend this study to specific organizational settings, 
such as corporate wellness programs and school fitness curriculum, as well as the female populations. 
Theoretical Implications  
Motivations Induced by App-Enabled Feedback 
We contribute not only to the IS research stream but also to the motivation literature by formalizing two 
forms of app-enabled feedback that powerfully drive motivations. Motivation is essential to behavioral 
change and sustaining change behaviors over time. However, most of these past studies focus on post-
event motivation strategies and hence motivation mechanisms that can be administrated during events 
are largely ignored. Our study is meaningful in that it is among one of the first to examine the 
motivations induced by app-enabled feedback during app usage. Furthermore, past research lacks a 
systematic investigation into the subtle difference between objective feedback and subjective feedback. 
This study contributes significantly to the motivation literature by showing how competence-based 
motivation and social-based motivation can be induced independently in exercise tracking apps. First, 
this study demonstrates that completion of sub-goals can be highlighted to emphasize the sense of 
progress. Performance feedback notifies users about their completion of intermediate distance goals. 
Since intermediate distance goals are relatively proximal, frequent reinforcement of achievement 
signals enhances users’ beliefs about improving fitness performance, and hence strengthening their 
commitment in goal pursuit. Second, this study shows that social facilitation can powerfully induce 
motivations. Social feedback does not only facilitate virtual presence of others but also make available 
others’ comments to users during fitness exercises. Be it mere presence or a participatory audience, 
users are aware of being under social evaluation, and hence becoming especially motivated in 
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demonstrating their commitment to goal pursuit. Overall, this study enriches the motivation literature 
to the context of exercise tracking apps by identifying feedback design considerations and applications. 
Fitness performance Improvement 
This study formally examines fitness performance improvement through usage of exercise tracking 
apps. The lack of attention to the physical outcomes of technology usage is surprising when one 
considers that the usage of exercise tracking apps is fundamentally coupled with fitness activities. 
Drawing on Liu et al. (2017), we provided contextualized explanations of experiential outcomes and 
instrumental outcomes specific to exercise tracking app usage. Specifically, we focus on app usage 
frequency to deliberate experiential outcome and fitness performance improvement to represent 
instrumental outcome. Experiential outcome is about the proximal effects of feature designs. Whereas 
well-designed app features can motivate physical activeness, inept features might inhibit behavioral 
change and hence increasing the vulnerability of relapses. Instrumental outcome is about the distal 
effects of feature designs. Useful and easy to use exercise tracking apps can help improve physical 
fitness, which can be helpful to reducing healthcare expenditures.  
Managerial Implications  
Our findings provide practitioners with valuable insights into how to design motivation features that 
drive sustained outcomes in using mobile apps. In particular, we advocate that app-enabled motivation 
features should be carefully incorporated into usage experience. Recall that, in our study, performance 
feedback and social feedback powerfully improve fitness performance. However, social feedback 
becomes less influential in driving fitness performance improvement over time, while the effect of 
performance feedback remains resilient. This result is an important reminder that social connectivity 
might provide considerable usage traction, but socially driven motivation might not be entirely 
sustainable. Thus, app designers must carefully consider the specific development strategies to maintain 
users’ interests over time.  
It is worth noting that when performance and social feedback is offered in parallel, compared with when 
offered independently, the effect on improving fitness performance was stronger. Although 
conventional wisdom suggests the significance of both competence and social motivations, their 
synergistic power is not yet widely known. Our study clearly shows that the concurrent provision of 
both types of feedback is a necessary condition to maximize the motivational effects. Performance 
feedback helps maintain the sense of progress, which is vital for users to strategize their exercise 
behaviors during fitness activities. Social feedback emphasizes social attention during fitness exercises 
and hence motivates users to exercise hard for optimal self-presentation. Whereas performance 
feedback is mechanically generated by exercise tracking apps, social feedback is made available 
through others’ active participations. It is thus possible that variations in delivery structure and content 
are important considerations in designing app-enabled motivation features.  
Conclusion 
Exercise tracking apps offer a novel and powerful channel to deliver behavioral interventions at a 
massive scale. Yet prior research mostly focuses on adoption of health-related technologies, with less 
attention paid to understanding the implications beyond usage. Emerging research has begun exploring 
various app features to encourage active lifestyle. Although IS research deals with numerous aspects of 
app design considerations, there is a paucity of research on designing app-enabled motivation features. 
This study represents one of the first attempts to draw on the motivation literature to develop nuanced 
understanding towards designing features on app-enabled motivation. Our results reveal that 
performance feedback and social feedback both provide powerful motivations to improving fitness 
performance. These results serve as a basis for future theoretical development in the area of motivation 
and yield valuable insights that can guide practice. 
 Running Improvement through App-Enabled Performance and Social Feedback 
  
 Twenty-Second Pacific Asia Conference on Information Systems, Japan 2018  
References  
Allport, F. H. 1924. "The Group Fallacy in Relation to Social Science," American Journal of Sociology 
(29:6), pp. 688-706. 
Amar, M., Ariely, D., Ayal, S., Cryder, C. E., and Rick, S. I. 2011. "Winning the Battle but Losing the 
War: The Psychology of Debt Management," Journal of Marketing Research (48:SPL), pp. 
S38-S50. 
Amir, O., and Ariely, D. 2008. "Resting on Laurels: The Effects of Discrete Progress Markers as 
Subgoals on Task Performance and Preferences," Journal of Experimental Psychology: 
Learning, Memory, and Cognition (34:5), pp. 1158-1171. 
Andreacci, J. L., Lemura, L. M., Cohen, S. L., Urbansky, E. A., Chelland, S. A., and Duvillard, S. P. v. 
2002. "The Effects of Frequency of Encouragement on Performance During Maximal Exercise 
Testing," Journal of sports sciences (20:4), pp. 345-352. 
Bagozzi, R. P., and Edwards, J. R. 1998. "A General Approach for Representing Constructs in 
Organizational Research," Organizational Research Methods (1:1), pp. 45-87. 
Bond, C. F., and Titus, L. J. 1983. "Social Facilitation: A Meta-Analysis of 241 Studies," Psychological 
Bulletin (94:2), pp. 265-292. 
Bort-Roig, J., Gilson, N. D., Puig-Ribera, A., Contreras, R. S., and Trost, S. G. 2014. "Measuring and 
Influencing Physical Activity with Smartphone Technology: A Systematic Review," Sports 
Medicine (44:5), pp. 671-686. 
Calzolari, G., and Nardotto, M. 2016. "Effective Reminders," Management Science (63:9), pp. 2915-
2932. 
Carver, C. S., and Scheier, M. F. 2004. "Self-Regulation of Action and Affect," Handbook of self-
regulation: Research, theory, and applications), pp. 13-39. 
Cottrell, N. B., Wack, D. L., Sekerak, G. J., and Rittle, R. H. 1968. "Social Facilitation of Dominant 
Responses by the Presence of an Audience and the Mere Presence of Others," Journal of 
Personality and Social Psychology (9:3), pp. 245-250. 
Dorris, D. C., Power, D. A., and Kenefick, E. 2012. "Investigating the Effects of Ego Depletion on 
Physical Exercise Routines of Athletes," Psychology of Sport and Exercise (13:2), pp. 118-125. 
Fishbach, A., and Dhar, R. 2005. "Goals as Excuses or Guides: The Liberating Effect of Perceived Goal 
Progress on Choice," Journal of Consumer Research (32:3), pp. 370-377. 
Fox, S., and Duggan, M. 2012. "Mobile Health." Retrieved from 
http://www.pewinternet.org/2012/11/08/mobile-health-2012/ 
Freeman, P., Coffee, P., Moll, T., Rees, T., and Sammy, N. 2014. "The Arsq: The Athletes’ Received 
Support Questionnaire," Journal of Sport and Exercise Psychology (36:2), pp. 189-202. 
Goes, P. B., Guo, C., and Lin, M. 2016. "Do Incentive Hierarchies Induce User Effort? Evidence from 
an Online Knowledge Exchange," Information Systems Research (27:3), pp. 497-516. 
Guerin, B. 1999. "Social Behaviors as Determined by Different Arrangements of Social Consequences: 
Social Loafing, Social Facilitation, Deindividuation, and a Modified Social Loafing," The 
Psychological Record (49:4), pp. 565-577. 
Hebden, L., Cook, A., van der Ploeg, H. P., and Allman-Farinelli, M. 2012. "Development of 
Smartphone Applications for Nutrition and Physical Activity Behavior Change," JMIR 
research protocols (1:2), p. e9. 
Henderlong, J., and Lepper, M. R. 2002. "The Effects of Praise on Children's Intrinsic Motivation: A 
Review and Synthesis," Psychological Bulletin (128:5), pp. 774-795. 
Hull, C. L. 1932. "The Goal-Gradient Hypothesis and Maze Learning," Psychological Review (39:1), 
pp. 25-43. 
Iacus, S. M., King, G., and Porro, G. 2012. "Causal Inference without Balance Checking: Coarsened 
Exact Matching," Political Analysis (20:1), pp. 1-24. 
Kaniasty, K., and Norris, F. H. 1993. "A Test of the Social Support Deterioration Model in the Context 
of Natural Disaster," Journal of Personality and Social Psychology (64:3), pp. 395-408. 
Kanouse, D. E., Gumpert, P., and Canavan-Gumpert, D. 1981. "The Semantics of Praise," New 
Directions in Attribution Research (3), pp. 97-115. 
 Running Improvement through App-Enabled Performance and Social Feedback 
  
 Twenty-Second Pacific Asia Conference on Information Systems, Japan 2018  
Keung, C., Lee, A., Lu, S., and O'Keefe, M. 2013. "Bunnybolt: A Mobile Fitness App for Youth," 
Proceedings of the 12th International Conference on Interaction Design and Children: ACM, 
pp. 585-588. 
Lee, J. S., Keil, M., and Kasi, V. 2012. "The Effect of an Initial Budget and Schedule Goal on Software 
Project Escalation," Journal of Management Information Systems (29:1), pp. 53-78. 
Lepore, S. J., Evans, G. W., and Schneider, M. L. 1991. "Dynamic Role of Social Support in the Link 
between Chronic Stress and Psychological Distress," Journal of Personality and Social 
Psychology (61:6), pp. 899-909. 
Li, X., Hsieh, J. P.-A., and Rai, A. 2013. "Motivational Differences across Post-Acceptance Information 
System Usage Behaviors: An Investigation in the Business Intelligence Systems Context," 
Information Systems Research (24:3), pp. 659-682. 
Liu, D., Santhanam, R., and Webster, J. 2017. "Toward Meaningful Engagement: A Framework for 
Design and Research of Gamified Information Systems," MIS Quarterly (41:4), pp. 1011-1034. 
Locke, E. A., Latham, G. P., and Erez, M. 1988. "The Determinants of Goal Commitment," Academy 
of Management Review (13:1), pp. 23-39. 
Mochon, D., Schwartz, J., Maroba, J., Patel, D., and Ariely, D. 2016. "Gain without Pain: The Extended 
Effects of a Behavioral Health Intervention," Management Science (63:1), pp. 58-72. 
Payne, H. E., Lister, C., West, J. H., and Bernhardt, J. M. 2015. "Behavioral Functionality of Mobile 
Apps in Health Interventions: A Systematic Review of the Literature," JMIR mHealth and 
uHealth (3:1). 
Rudman, L. A. 1998. "Self-Promotion as a Risk Factor for Women: The Costs and Benefits of 
Counterstereotypical Impression Management," Journal of Personality and Social Psychology 
(74:3), pp. 629-645. 
Ryan, R. M., and Deci, E. L. 2000. "Self-Determination Theory and the Facilitation of Intrinsic 
Motivation, Social Development, and Well-Being," American psychologist (55:1), pp. 68-78. 
Schmitt, B. H., Gilovich, T., Goore, N., and Joseph, L. 1986. "Mere Presence and Social Facilitation: 
One More Time," Journal of experimental social psychology (22:3), pp. 242-248. 
Scott, L. M., Scott, D., Bedic, S. P., and Dowd, J. 1999. "The Effect of Associative and Dissociative 
Strategies on Rowing Ergometer Performance," The Sport Psychologist (13:1), pp. 57-68. 
Steinbart, P. J., Keith, M. J., and Babb, J. 2016. "Examining the Continuance of Secure Behavior: A 
Longitudinal Field Study of Mobile Device Authentication," Information Systems Research 
(27:2), pp. 219-239. 
Stock, J. H., and Yogo, M. 2002. "Testing for Weak Instruments in Linear Iv Regression." National 
Bureau of Economic Research Cambridge, Mass., USA. 
Vallerand, R. J., Pelletier, L. G., Blais, M. R., Briere, N. M., Senecal, C., and Vallieres, E. F. 1992. 
"The Academic Motivation Scale: A Measure of Intrinsic, Extrinsic, and Amotivation in 
Education," Educational and Psychological Measurement (52:4), pp. 1003-1017. 
Venkatesh, V., Aloysius, J. A., Hoehle, H., and Burton, S. 2017. "Design and Evaluation of Auto-Id 
Enabled Shopping Assistance Artifacts in Customers' Mobile Phones: Two Retail Store 
Laboratory Experiments," MIS Quarterly (41:1), pp. 83-113. 
West, J. H., Hall, P. C., Hanson, C. L., Barnes, M. D., Giraud-Carrier, C., and Barrett, J. 2012. "There’s 
an App for That: Content Analysis of Paid Health and Fitness Apps," Journal of medical 
Internet research (14:3). 
Yan, L., and Tan, Y. 2014. "Feeling Blue? Go Online: An Empirical Study of Social Support among 
Patients," Information Systems Research (25:4), pp. 690-709. 
 
 
